Abstract: Belmont Stream is the main tributary of the Madeira River in the area immediately downriver from the Santo Antonio Fall. Samplings were carried out using gill nets in the mouth of this stream between May 2005 and April 2006 and resulted in a list of 74 species. The analyses included values of composition, constancy of occurrence, species richness, abundance, Catch Per Unit of Effort and trophic structure about the ten most abundant species. Characiformes and Siluriformes were dominant order in the samples and Curimatidae (popularly known as "branquinhas") was the most abundant family, represented by Psectrogaster rutiloides (32.57% of the collected specimens), Potamorhina altamazonica (10.72%), and Potamorhina latior (7.79%). The most of species were considered accessory and accidental and richness suggests high values in the rising and high water. Belmont maybe considered as a moderate richness when compared to those found for others Amazon rivers. Detritivorous fishes composed 60% of the assemblage and the constancy of the most abundant species of this family suggests Belmont as an important area to these migratory fishes. Resumo: O igarapé Belmont localiza-se a cerca de 30 km de Porto Velho e é o principal afluente do rio Madeira na área imediatamente a jusante da cachoeira de Santo Antonio. No período compreendido entre maio de 2005 a abril de 2006, dez coletas realizadas na foz deste igarapé geraram uma lista com 74 espécies coletadas por malhadeiras. As análises incluem características físico-químicas do igarapé estudado, valores de riqueza, composição, constância, estrutura trófica da assembléia de peixes e valores de CPUE. O predomínio das ordens Characiformes e Siluriformes confirma o esperado para a Amazônia. A família Curimatidae foi a mais abundante, representada por Psectrogaster rutiloides (32,57%), Potamorhina altamazonica (10,72%) e Potamorhina latior (7,79%), popularmente conhecidas como branquinhas. A riqueza e constância de algumas espécies sugerem um papel especial da área no que diz respeito à transposição das corredeiras pelas espécies. Conclui-se que a estrutura e a composição da ictiofauna na área estudada do igarapé Belmont é marcada por espécies migradoras detritívoras, possivelmente em função do papel do rio Madeira nas rotas migratórias. Palavras-chave: riqueza, dominância, CPUE, rotas migratórias, Amazônia. 
Introduction
In the Amazon, the remarkable richness of the ichthyofauna reflects the complexity of its aquatic ecosystems (Goulding 1980 , Ferreira et al. 1993 , Lowe-McConnell 1999 . Due to the enormous area of the basin, it is very difficult to obtain systematized knowledge with respect to the ichthyofauna (Bohlke et al. 1978) . In general, studies on the Amazonian ichthyofauna are temporally restricted and geographically concentrated in the Central Amazon (Junk et al. 1983 , Merona & Bittencourt 1993 , Sabino & Zuanon 1998 , Siqueira-Souza & Freitas 2004 , Pazin et al. 2006 , Trombetas River (Ferreira et al. 1993 ) and the estuary region (Honda 1974 , Vieira & Gery 1979 . There is few biological and ecological information about the fish fauna of the Brazilian part of the Madeira River basin, the largest and most complex Amazon River tributary and that harbors a very high species richness (Torrente-Vilara et al. 2005 , Rapp Py-Daniel et al. 2007 .
A search in the literature about the Madeira River and its tributaries in the Brazilian and Bolivian territory highlights Goulding's (1979) seminal research about the fisheries in that basin. Later, inventory studies were carried out by Lauzanne & Loubens (1985) , Santos (1986 Santos ( , 1991 , Lauzanne et al. (1990) , Loubens et al. (1992) , Viana (1999) , Barthem et al. (2003) , Pouilly & Miranda (2003) , , Pouilly & Rodrigues (2004) , , Torrente-Vilara et al. (2005) , Camargo & Giarrizzo (2007) and Rapp Py-Daniel et al. (2007) , some of them containing important ecological information about the fish assemblages. However, only Torrente-Vilara et al. (2005) , a report study, presents data about the general composition of the fish community near the area of the rapids of Santo Antonio Falls.
Waterfalls and rapids can represent an important physical barrier to be crossed by the aquatic fauna (Robinson et al. 2005) , especially for the fish species that carries out longitudinal migrations in the river channels. The first waterfall of the Madeira River rapids to be crossed during the longitudinal migration of the fish is the Santo Antonio Falls. This waterfall, together with the Teotônio Falls located upriver, markedly distinguishes the high and encased portion of the Madeira River from the floodplains downriver (Souza-Filho et al. 1999 ). This set of waterfalls and rapids can limit the distribution of certain species of the ichthyofauna (e.g. Zanata & Toledo-Piza 2004) .
Apart from the historic use of this area of the Madeira River for gold panning (Bastos et al. 2007 ) and the impacts possibly caused by the construction of a grain port in Porto Velho in the 1990s, two hydroelectric power plants are under construction The Santo Antonio Falls will be the first artificial barrier on that portion of the river, flooding the Teotônio Falls immediately upriver. The necessity to generate a historical data about the fish fauna before the damming motivated the study of the composition and structure of the ichthyofauna at the transition zone between the rapids stretch and the floodplains of the Madeira River. These data will serve as a comparison for future studies to verify the alterations to the system, thereby contributing to the delimitation of the impacts and providing information about the ecological importance of the area immediately downriver from the Santo Antonio Falls to the fish fauna of the Madeira River.
Material and Methods

Study area
The Madeira River is the largest tributary of the Amazon River in terms of sediment discharge and the second largest in water discharge (McClain et al. 1995 , Latrubesse et al. 2005 . Approximately 1,600 km from its confluence with the Amazon River there is a series of rapids that seems to represent an important obstacle in the migratory route of some fish species (Keller 1874 , Goulding 1979 .
Annual Madeira River level variation between dry and flood season ranges from 11 to 13 m and it is distinct from values observed in central Amazon (Bittencourt & Amadio 2005) . The flood pulse in upper Madeira River area presented a long rising and a short high water period during sampling (pers.obs.). The few tributaries located immediately up-and downriver from the rapids stretch show flood regimes and limnological characteristics typical of small to mediumsized water courses (Torrente-Vilara et al. 2008 ) and an effect of Madeira River channel flood pulse. Amazonian streams are narrow and shallow water courses characterized by acidic waters and high concentrations of dissolved oxygen (e.g. Walker 1991 , Soares 1993 , Mendonça et al. 2005 . The flood regime of the streams is associated with the daily rainfall (Walker 1995 , Espírito-Santo 2008 , and the biological production of these aquatic systems is very dependent on the input of allochthonous nutrients (Walker 1995 , Lowe-McConnell 1999 , Carvalho 2008 . In the Amazon, streams constitute one of the most important components of the regional drainage network (Junk et al. 1983 , Walker 1991 , 1995 .
Belmont stream, located near Porto Velho city in Rondônia State, Brazil, was chosen as the study area because it is one of the largest tributaries of the Madeira River downriver from Santo Antonio Falls, and in function of its fish species richness (Torrente-Vilara 2005) . Located about 25 km downriver from Santo Antonio Falls, Belmont stream is about 13.5 km long and about 8m deep at the peak of the flooding period. Part of its headwaters is in the urban perimeter of Porto Velho (Figure 1 ) and has been affected by building and street constructions, channel blockage and pollution (Menezes 2007) . The central portion of the stream crosses the Natural Park of Porto Velho, a well preserved area that partially protects the basin. Downstream from the Park towards its mouth in the Madeira River, the water of Belmont stream is used for a variety of activities, from agriculture to animal farming (pigs, birds and cattle), as well as recreational activities (Menezes 2007) . The sampling area utilized in the present study comprises 1 km stretch of the Belmont stream upstream from its mouth with the Madeira River.
Sampling
Sampling was carried out monthly between May 2005 and April 2006. Fishes were caught using two sets of 13 gill nets (30, 40, 50, 60, 70, 80, 90, 100, 120, 140, 160, 180 , and 200 mm mesh size), giving a total capture area of 650 m². The gill nets were set in appropriate sites in the stream for 24 hours, with fish being removed every 6 hours. Captured fishes were taken to the Ichthyology and Fishing Laboratory (LIP) of the Federal University of Rondônia (UNIR). In the lab, they were sorted by species, identified (using taxonomic identification keys and by comparison with specimens deposited in the Collection of Fishes of UNIR), and counted. Each specimen was measured (standard length), with an accuracy of 0.1 mm and weighted (grams). Voucher specimens were deposited in the fish collection under the numbers UNIR0015, UNIR0025, UNIR0029 -UNIR0080, UNIR0098 -UNIR0104, UNIR0387 -UNIR0400 and UNIR0599.
Environmental data
In this study the Belmont stream was treated as a sub-basin of Madeira River. The physical characterization of the study area was carried out by using data obtained from different sources. A digital model of the terrain elevation by Shutle Radar Topography Mission (SRTM) version 3 from U.S. Geological Survey (USGS) was used to generate the data: size area, the river channel stretches (drainage system) measured by kilometers, altitude values and percent of deforested area (see methods in Hess, 2003 Neotrop., vol. 9, no. 3 area of 63,336 km² with drainage of 2 kilometers long. The altitude mean is 84 m and range from 57 to105 m. The deforested area covers 71% of the sub-basin and the small remaining forest area (about 29%) could be represented by open Ombrophilous Forest, dominated by large palm trees in low or sub-montana lands. Limnological data (pH, dissolved oxygen, conductivity and water temperature) was obtained in May and September 2007, to represent the high and low water respectively, by using portable electronic equipment (Schott Landylab). Due to the absence of a hydrometric station at Belmont stream, hydrological level curves of the Madeira River registered by PORTOBRAS in Porto Velho was utilized in the environmental analyses.
Data analysis
The hydrological periods were identified as: rising water (November to February), high water (March to April), falling water (May to July) and low water (August to September). Due to different number of months at each hydrological period, data was analyzed Dajoz 1973) . The abundance was presented by the capture per unit of effort (CPUE) by number and biomass, in grams. The trophic structure was determined by trophic guilds, using the ten most abundant species of the assemblage which represents 80% of the total capture. Species trophic guilds were obtained from secondary data in the scientific literature as following: Psectrogaster rutiloides, Potamorhina altamazonica, Potamorhina latior, Prochilodus nigricans, Psectrogaster amazonica and Loricaria cataphracta) were considered detritivorous (Soares et al. 1986 , Santos 1991 , Yossa & Araújo-Lima 1998 , Santos et al. 2006 , feeding mainly on semi-decomposed organic material and animal or vegetable microorganisms deposited on the bottom or feeding on a substrate forming a periphyton that grows on the rocks (Wetzel 1975 , Yossa & Araújo-Lima 1998 ; Triportheus angulatus is an omnivorous species which diet is based on animal and vegetable items with no preference for a item (Santos 1991 , Santos et al. 2006 , Yamamoto et al. 2004 ; Mylossoma duriventre feeds basically on fruits, seeds and aquatic insect larvae and is considered a herbivorous species (Goulding 1979 , Santos 1991 ; Raphiodon vulpinus and Sorubim lima whose feed on other fishes (Santos 1991 , Almeida et al. 1997 , Hahn et al. 1998 , Santos et al. 2006 were considered piscivorous species.
Results
Belmont stream is a black-clear water stream but its limnological characteristics are similar to other clear water streams described for the Amazon. Mean values and range from low to high water periods were 6.1 (6.06-6.15) for pH; temperature was 27.6 °C (28.7-26.5 °C) and 3.9 mg.L -1 (1.4-6.4 mg.L -1
) for dissolved oxygen. However, the mouth of Belmont stream is strongly influenced by the river channel for most of the year, justifying the high conductivity which ranges from 38.3 to 40.5 µS cm -1 (mean: 39.4 µS cm -1 ). Overall, 2,042 fish specimens collected belong to 5 orders, 18 families and 74 species (Table 1) . The most abundant order was Characiformes (88%), followed by Siluriformes (10%). Perciformes, Clupeiformes and Gymnotiformes were secondary taxonomic groups and represented only 2% of the specimens in the samples. The mainly families were: Curimatidae (56%), Characidae (19%), Loricariidae and Cynodontidae (5%) and Prochilodontidae and Pimelodidae (4%). All the other families, represented 7% of the specimens captured (Table 1 ). The Curimatidae family was represented by more than 50% of the specimens in most of the samples, except during the falling water, when there was a predominance of Characidae family. The Curimatidae fish can be represented especially by three species of "branquinha": P. rutiloides (32.57%), P. altamazonica (10.72%) and P. latior (7.79%). About frequency of species, 15 were considered constant (C > 50%), 12 accessory (C > 25 < 50%) but the assemblage was mostly represented by 47 species classified as accidental (C < 25%).
The total number of captures per unit of effort (CPUE) obtained in Belmont stream was 30 individuals and 2,800 g per 100/m²/24 hours. CPUE values changed among months; however, it is possible to observe that the greatest values occurred between September and December. The CPUE n decreased between September and November while there was a simultaneous increase in the CPUE b value. Low values to CPUE n and CPUE b occurred from February to August, during the high and falling water periods (Figure 2) . Highest values for CPUE were due to the most abundant species in the samplings: P. rutiloides, P. altamazonica and P. latior. 
Discussion
Belmont is a typically small stream in the rapids of Madeira River basin. The conductivity, pH and temperature exhibited greater values when compared with streams in the Central Amazon (Furch & Junk 1997 , Mendonça et al. 2005 . Stream environments are characterized by low conductivity and pH and high values of dissolved oxygen. The high conductivity confirms the strong influence of the river channel, independently of the hydrological period. Oxygen values measured in Belmont were lower than what expected for environments near rapids as shown by Casatti & Castro (2006) . The higher temperature than usually obtained from studies in streams (Mendonça et al. 2005 , Carvalho 2008 , Espírito-Santo et al. 2008 , is possibly due to the 70% of deforestation of the area (Silva Dias et al. 2005) .
The predominance of Otophysi fish is in agreement with the expected for the Amazon (Nelson 1994 , Lowe-McConnell 1999 represented by Characiformes and Siluriformes which are similar to those obtained for several rivers and streams in the Neotropical region (Roberts 1972 , Sabino & Zuanon 1998 , Lowe-McConnell 1999 , Castro 1999 ). The families with the greatest abundance in Belmont were Curimatidae and Characidae, a broadly distributed group throughout the Amazon basin (Britski 1999 , Ferreira et al. 1998 , Santos et al. 2006 .
Species richness and total abundance had high values in the high water, despite the effect of the efficiency of the fishing gear used. Although fishes have relative advantage for escaping from the fishing gear during the high water period, dwelling species were caught in small mesh size gill nets and contributed to increase richness. The richness values observed in Belmont stream are considered moderate when compared to those found for rivers and floodplain systems in Central Amazon (Saint-Paul et al. 2000) .
The large number of species characterized as accessory and accidental (59, representing 75% from the total) demonstrates a seasonal effect on local assemblages (Uieda 1984) . Similar results were found for other aquatic systems (Garutti 1988 , Penczak et al. 1994 , Pavanelli & Caramaschi 1997 , Miranda & Mazzoni 2003 . There are species represented by a few number of individuals in natural conditions of tropical communities (Matthews 1998) and this fact explains the high diversity prevailing in the Amazon (LoweMcConnell 1999) , however, the low values of abundance registered in this study remains to be tested.
Psectrogaster rutiloides and P. altamazonica were constant in Belmont; they are migratory (Fernandes 1997 ) and expected to occur in white water rivers (Santos et al. 2006 , Yossa & Araújo-Lima 1998 . They are dominating species, with values up to 30% are rare in tropical communities (Lowe McConnell 1999) and that happens are usually due to local conditions, such as specific seasonal alterations or colonizing opportunities. Eight of the most abundant species in this study could not be characterized as migratory (Fernandes, 1997) despite our results. Exceptions include L. cataphracta and S. lima, the latter with no biological information in the literature. Neotrop., vol. 9, no. 3 From September to December, there was an important increase in the water volume and disponibility of flooded area for fish dispersal (Lowe-McConnell 1999) ; the river water level increased 416 cm simultaneously to an increase in the CPUE b in November. This fact may represent heavier ripe fishes ready for reproduction which was reported by Torrente-Vilara et al. (2005) .
Detritivorous fishes composed 60% of the assemblage, four of them from Curimatidae family. A small flooded area is observed along the Madeira River stretch (Goulding 1979 ) and the sediment associated with the organic particles in the Madeira River could play an important role in the local trophic structure (Vadeboncoeur 2002) .
Santo Antonio is the first fall upstream Belmont and an important route to migratory fishes in Madeira River (Goulding 1979) . Curimatidae species that annually perform migrations are constant in this area and because of some biological or ecological reason; do not swim up the fast-flowing areas of the Madeira River rapids. Perhaps these individuals remain in the tributaries downstream near the falls, taking advantage of temporary environments. However, these hypotheses must be carefully investigated. The presence of migratory species for the whole sampling period in Belmont maybe justified by the following arguments: 1. early or late ripe specimens are captured during all period; 2. the specimens represent a portion of the population that would remain in the area or, for some unknown reason, would not complete the reproductive migration. The few numbers of small fishes in the samples lead to one of the two hypotheses above.
